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Fabrication and Its Evaluation of the Light-weight Composite Pallet Plank for
an Assembly Line of LCD/PDP by using Honeycomb Sandwich Panel

Yun-Hae Kim* , Byung-Geun Choi#, Jin-Ho Son#*, Young-Dae Jo**, Soo-Hyun Eum#+* Byung-Hun Woossss

Abstract © A typical honeycomb sandwich panel consists of two thin, high-strength
facings bonded to a thick, light-weight core. Each component by itself is relatively weak
and flexible, but when it combined in a sandwich panel they produce a structure that is
stiff. strong, and lightweight. To prove the suitability the honeycomb sandwich
structure with prepreg. the mechanical properties of the skin materials and honeycomb
sandwich structure were evaluated with the static strength tests. Accordingly, the
honeycomb sandwich structure made by autoclave process is available for a panel on

LCD/PDP assembly line.

Key words : Composites(2%&), Honeycomb Sandwich(3rZAME=%]), LCD(Liquid crystal
display: dAti2=Ede]), PDP (Plasma display panel; Z#ZuitiAEd o))
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Table 1 Comparison of characteristics  between
aluminum pallet and composites pallet

Kind of Aluminum| Composites
. pallet pallet pallet
Characteristic
Materials Aluminium Re]nforceq fiber
plastics
Weight 1 (100%) 0.3 (30%)
Anti - . Good Good
corrosion
Specific .
strength Low High
Specific .
elongation Low High
Absorption of Bad Good
vibration
I\Lumber of Many Few
earings
Maintenance Bad Good
Joining for Good Bad
metal
Recycling Good Bad
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Table 2 Comparison of honeycomb core () & Zgo|E Az WAL E & 57] 935}
Aramid . oH=
Factor | Aluminum Honeycomb Fiber Asliieccalgilon o HETH
Reinforced | PP (D) 20 : AZ o Yo 7d3 g AL S
Dipp.ed ina| _Water
ggg% 2024 | Commercial lgﬁeno lic | Resistant B-A A1 71t
. o = o 1z = A3 WS A H= g
s + Xy HEs gAlsiy 2 23
MOD|HIGH| LOW MOD LOW (E) A2 9 FE : A3 WS P37 PREE 23
BHo =T}
Max. P 5 . 'ﬂ:'r] 7]i T
Service Temp. 177T] 216 177¢ 171c 177¢C
Flammability | E E E E P
Imfact
Resistance | 0 | © G E F
Moisture
Resistance | D E E E G
Fatigue
Strength G G G E F
Heat HIG
Transfer y |HIGH| HIGH LowW LOW

E: Excellent G: Good F: Fair P: Poor

Table 3 Chemical properties of E-glass fiber prepreg

Pr-operties Values Fig. 1 Lay-up pattern for autoclave process.
Zg}igﬁi % 1.5(Max.)
Resin % 40+ 3 (F) 4R dolx : Agg §A37] Aatel 47
content W YRk gRE Avshe 48S g
e e | #/sam 208 (@) B4 nAAL Hol=  AF ¥ BEe W
Gel time | minutes 14+ 3 < F¥o] BAAAN JAFE/t BetAE A
Resin flow | % 95+ 5 Kidhines
Laminate (H) 33 = W&ol 371E MEstes 98
thick/ply o 0.18 gt}
Tg C 120(Min.) (D) AE 52 ADE : AT TES} AL 522
|AAst
Table 4 Properties of honeycomb core material () A &2 Ag QR 3718 2e H2o
Aramid honeycomb core s Fobdnt
Compositions Values
Nomex paper Y 66% Agre] Byt T =19 A AP Ho R ¥
Phenolic multi-polymer resin (33% FE& 4¥387] A8t Fig. 1 3 22 A& 9
Epoxy multi-polymer resin {0.3% o] & &t}
Nylon multi-polymer resin {0.3% LEZHolE i) o] Fol Ed ToolE ¥
I AT ZAE AFsH, AP EE 5A5
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Fig. 3 Specimen preparing for measuring of fiber
content.
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(b) Long beam flexural specimen

Fig. 4 Schematic diagrams of specimens for this
experiment.
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(dynamic mechanical analysis) & Al#HZ
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Table 5 Results from flatwise tensile and flexural

g LCD/PDP A4t 438 4% 171

tests
Flexural Strength(MPa)
Test Items
L - Direction
Specimens 1 2 3 average
Case 1 55 55 56 55
Case 2 59 59 60 59
Case 3 75 72 71 73
Flexural Strength(MPa)
Test Ttems
W - Direction
Specimens 1 2 3 average
Case 1 31 32 31 31
Case 2 32 32 32 32
Case 3 42 41 42 42
Test Items Flatwise Tension(MPa)
Specimen 1 2 3 average
Case 1 888 1,032 753 891
- [ . ST
‘ Ow o N
% i

Extrar:tad resin

fou

-

O

Fig. 6 Cured resin specimen for DSC.
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Fig. 7 Shape of specimen for DMA
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Table 6 Measuring of Tg using of DSC and DMA
Test Item DSC DMA
Glass Transition
Temperature(C) 131 169
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